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(57)Abstract: 

PURPOSE: To provide a light source device and a light source adjusting method to quickly . 
and efficiently heat a substrate up to a desired temperature by improving response to the 
quantity of light during. initial lighting of a high pressure discharge lamp and during light 
adjustment., ■ -v- \ ; . 

CONSTITUTipN: A high, pressure, discharge lamp 104 which has metal and metal compound 
in a tube, a cold or hot air blow nozzle 108 and a supplied power variable power source to 
discharge the lamp are provided. Supplied power is increased/decreased and the nozzle 108 
is used to heat/cool a tube wall with hot air or cold air. In this way, the discharge condition 
of the lamp is forcibly controlled from the outside, response to the quantity of light is 

improved during initial lighting and light adjustment and quick response to the quantity of light and controllability 
required to control the temperature of a semiconductor substrate- 102, areJmproved f or. highly, efficient^heating.... 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment characterized by providing the high-pressure discharge lamp which has a 
metal and metallic compounds in tubing, the source of good transformation which makes the supply 
voltage to this lamp adjustable, and a temperature-control means to adjust the condensed mercury 
temperature of this lamp. 

[Claim 2] It is light equipment characterized by consisting of ****** fuel injection equipments with 
which said temperature-control means' has airflow and a temperature control function in light equipment 
according to claim 1. 

[Claim 3] Light equipment characterized by constituting so that said high-pressure discharge lamp may 
be made [ two or more ], the high-pressure discharge lamp concerned may be confronted with two or 
more semi-conductor substrates in either light equipment of claim 1 and two publications, respectively 
and said semi-conductor substrate may be heated, respectively with the quantity of light energy from 
said two or more lamps. 

[Claim 4] The modulated light approach characterized by for a temperature-control means adjusting the 
lamp condensed mercury temperature concerned, and controlling quantity of light energy while making a 
supply voltage adjustable from a povyer source to the lamp concerned at the high-pressure diischarge 
lamp which has a metal and metallic compounds in tubing. 

[Claim 5] The modulated light approach characterized by making [two or more ] said high-pressure 
discharge lamp, confronting the high-pressure discharge lamp concerned with two or more semi- 
conductor substrates in the modulated light approach according to claim 4, respectively, and controlling 
the quantity of Ijght energy from said two pr more lamps, respectively. ^. ■ . 

[Claim 6] Semiconductor fabrication machines and equipment charactei^ized by using the light. equipment 
of claim 1 thru/or either of 3 as said heating means in the semiconductor fabrication machines and 
equipment which it has [ semiconductor fabrication machines and equipment ] the reactor which 
contains a wafer, a gas supply means to supply reactant material gas to said reactor, and a heating 
means to heat said wafer, and make a predetermined thin film form on said wafer. 

[Claim 7] The semi-conductor manufacture approach which supplies reactant material gas to the wafer 
in a reactor from a gas supply means, carries out exposure heating of said wafer with claim 1 thru/or 
the quantity of light energy from one light equipment of 3, and is characterized by making it come to 
generate a predetermined film formation reaction on said wafer. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. . .. 

2. **** shows the word which can not be translated; 
3.1n the drawings, any words are not translated. . 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor fabrication machines and equipment 
and the semi-conductor manufacture approach using the modulated light approach and its light 
equipment of of the light equipment and light equipment which heat a substrate in heat treatment which 
relates to the light equipment used for heating or lighting, the photoreaction, etc., and its modulated light 
approach, especially is applied to the production line of a semi-conductor. 
[0002] 

[Description of the Prior Art] Also in the former, about the high-pressure discharge lamp which has a 
metal and metallic compounds, in order to realize efficient and the light source of high color rendering 
properties, many technical amelioration force has been made. Moreover, also in the power source which 
turns on said high-pressure discharge lamp, a miniaturization and lightweight-ization progress and the 
application of a high-pressure discharge lamp is expanded by leaps and bounds. Said high-pressure 
discharge lamp is ****** in which luminous efficiency has the description which was [ be / a life with a 
high, high color temperature / long ] excellent as compared with the thermal-radiation lamp using 
luminescence by the filament. Therefore, it has been broadly used for local lighting,, such as the outdoors 
and indoor general lighting or a microscope, and an endoscope, etc. Furthermore, it is used as the light 
source which condenses a lamp light and is heated locally, and the light source of the black light which 
makes the photochemical reaction by optical exposure cause. 

^[0003] However, it takes the time amount for several minutes for the high-pressure discharge lamp ^ 
which has a metal and metallic compounds to obtain the quantity of light of rating from lighting initiation. 
Moreover, the modulated light which controls brightness or quantity of light energy, is very difficult. To 
the delay of said lighting initiation, there is a floodlight which installed and constituted the preheating 
heater so that it might contact under the discharge tube. There is a technique given in; JP,62-2297.55,A . 
as a technique relevant to this. Moreover, the small arc tube which enclosed the metal halogenide is 
heated by generation of heat of an incandescent lamp. There is a technique given in JP,63-24542,A as a 
technique relevant to this. In addition, there is also a technique in which compaction of a time delay is 
aimed at, by devising how giving the high voltage which is needed at the time of the early stages of. 
lighting. These received the delay of lighting initiation like the above, it is a chisel and the technique of 
obtaining the quantity of light set up quickly was not established. 

[0004] Moreover, many techniques are proposed also to the modulated light approach. While fixing a 
supply voltage from the power source over a metal halide lamp, there are some which change ventilation 
airflow with a ventilation means. There is a technique given in JP,4-32153,A as a technique relevant to 
- this. This technique is a technique of fixing the-quantity of light and changing a color temperature,- and 
does not adjust the quantity of light. In addition, various researches are made and the modulated, light 
power circuit using the phase control of the modulated light using a RF modulation or commercial 
frequency is developed in research level. However, it reaches far and wide, and smooth modulated light 
is not realized, and it is not put in practical use other than the mechanical modulated light control with 
many [ generally ] quantity of light losses using a shutter etc. 

[0005] In addition, the example which started and has improved the property with startability in the 
instant lighting circuit (your family, Mr. Ishikami: collection of the Illuminating Engineering Institute of 
Japan national conference drafts in the Heisei 4 fiscal year p30) of a small metal halide lamp as 
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reference in which the quantity of light other than the above-mentioned technical reference carries out 
responsibility Seki, using a composite pulse as a lighting circuit is reported moreover, lighting (Mr, inside 
Nishi — ) of the HID lamp according to a RF lOOkHz or more as reference about modulated light Inoue 
Mr. others: J.IIIum.Engng.Inst.Jpn. Vol.70 NO. 2 1986 p62, In the continuation modulated light circuit for 
thyristor type HID lamps using an auxiliary step-up transformer (Mr, **** and inside Nishi Mr. 
others: J,Illum,Engng.Inst,Jpn, Vol.67 NO,6 1983 p235) The example which modulated the light from 100% 
to several % is reported. 
[0006] 

[Problem(s) to be Solved by the Invention] Recently, in a semi-conductor manufacturing facility, the 
sheet processing which processes one substrate at a time with high integration of the diameter[ of 
macrostomia ]-izing and the device of a substrate is indispensable. Although detailed illustration is 
omitted, two or more semi-conductor substrates are confronted to two or more high-pressure discharge 
lamps and the high-pressure discharge lamp concerned, respectively, and it consists of semi-conductor 
manufacturing facilities which carry out said sheet processing so that said two or more semi— conductor 
substrates may be heated, respectively with the quantity of light energy from said two or more lamps. 
Also in the semi-conductor manufacturing facility for sheet processing of the above-mentioned 
configuration, the same thing for which a throughput is secured is demanded also in the heat treatment 
process of the batch which packs dozens of sheets to hundreds of substrates from the former, and is 
processed at once. For that purpose, in order to shorten the processing time per substrate and. to carry 
out the temperature up of said substrate quickly, the high-power quantity of light was irradiated at the 
time of the early stages of heating, and control of carrying out the quantity of light of power required for 
subsequent processing temperature was needed. Furthermore, at the time of substrate conveyances 
other than heat-treatment, the control which the power of the quantity of light is reduced and reduces 
the damage to equipment is also required, and it is ******. 

[0007] the above-mentioned control precision — counting — if an example is given and explained-like, 
in order to obtain a throughput equivalent to the conventional batch processing, the programming rate of 
20 degrees C/second or more must be filled at least. For that purpose, the need of the time of the early 
stages of heating making a light source lamp turning on by full power in CVD whose process 
temperature is 800 degrees C. for example, and irradiating a semi-conductor substrate and irradiating 
100% of quantity of light with the quantity of light required for the process temperature of a steady state 

after the 40 ??.9.9.od?_js J?^^^^ 9H?P^L^y £1)!?!?^.:^"?^?^ ''J?.9Hlr?5!. t^rAb^^^ : 
about 80%. at the time of full power,. Furthermore, after heat-treatment termination^ consideration of the 
damage to equipment needed control which serves as 30% or less of quantity of light energy at the time 
of full power. 

[0008] Moreover, although severer substrate temperature control was required and development about 
substrate lamp heating apparatus was furthered in order that a heat treatment process including 
membrane formation processes, such as CVD, might secure the high-reliability of a product, the halogen 
lamp using luminescence by filament heating which is a low price and was excellent in the modulated 
light controllability has been used as a source of a lamp light for substrate heating, however, the long 
wave to which a luminescence wavelength region is 0.4 micrometers to 3.5 micrometers, and; as for a 

halogen lamp, does not suit the absorption region wavelength (1.2 micrometers or less).of Si from which- 

the luminescence wavelength region of a lamp constitutes a substrate — the fault of having a part for 
Naganari — 

[0009] These long wavelength components are not absorbed by the wafer, but reduce heating 
effectiveness. Moreover, since the rate of light absorption changed with the differences in skin 
temperature, the temperature control of a wafer was difficult also for the wafer of the condition on the 
front face of a wafer, or status idem. Intermediary **** [ heating controlling the temperature of a 
substrate correctly irrespective of the quality of the material, the pattern, etc. on the front face of a 
substrate by having the wavelength which suited the absorption region of Si, and heating from the 
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above-mentioned thing, using a lamp with high luminous efficiency, and efficient ] indispensable. 
[0010] On the other hand than having the. descriptions, like luminous efficiency is high, the high- 
pressure discharge lamp which has a metal and metallic compounds in lamp tubing, such as a metal 
halide lamp, a high-pressure sodium lamp, a high-pressure mercury lamp, and a high-pressure mercury 
xenon lamp, has the wavelength which suited the absorption region of Si substrate, and it is supposed 
that it is suitable for heating of a substrate of the high-pressure discharge lamp. There is a JP,03- 
052233,A written technique as a well-known technique relevant to this. The light of the absorption 
wavelength region of the substrate concerned is irradiated from a substrate rear face, and the selective 
growth and its selective growth equipment of the thin film by CVD which performs said substrate 
heating are reported to this technique. 

[0011] If a high-voltage pulse is impressed at the time of the early stages of lighting, filler gas wilt ionize 
the above-mentioned high-pressure discharge lamp by the impact of the electron emitted from the 
electrode, and it will start luminescence. In the high-pressure discharge lamp with which a metal and 
metallic compounds were enclosed, said enclosure object evaporates and ionizes gradually in connection 
with the temperature rise in the lamp tubing. Therefore, since time amount would.be taken before an 
enclosure object evaporates completely, there was a problem of taking several minutes to obtain the 
quantity of light of rating. 

[0012] On the other hand, although the supply voltage to the lamp for making it discharge was reduced 
when carrying out extinction of the lamp at the, time of modulated light of a high-pressure discharge 
lamp, with the fall of said supply voltage^ discharge was in the unstable region and quenching of a lamp 
occurred in many cases, and in order to prevent this, it had to dim gradually, and there was a problem 
that temperature rate change of the substrate needed was not obtained. Moreover, like the time of the 
early stages of lighting, when a high-pressure discharge lamp was made to ****, since a time delay was 
in the pressure buildup of an enclosure object, the problem that delay arose was in the response of the 
increase of the quantity of light. There was a problem that the badness of the responsibility at the time 
of such light control served as **** in application in a real process. 

[0013] This invention was made in order to solve the problem of the above-mentioned conventional 
technique, it reduces the time delay at the time of the lighting early stages of a high-pressure discharge 
lamp, and sets it as the first purpose to offer the light equipment which can modulate broadly and 
quickly the light of obtaining the rated quantity of light in an instant and a high-pressure discharge lamp. 
The second purpose is to offer the modulated light approach which controls broadly.and quickly the- 
. quantity of light of high-^pressure discharge Jamp light equipment. Moreover, in substrate heating 6f a 
semi-conductor heat treatment process, also in the sheet treatment process of a substrate, the third 
purpose is to offer the light equipment and the modulated light approach of heating a substrate quickly 
and efficiently to request temperature so that the same throughput as the batch heat treatment 
process of processing many conventional substrates at once may be obtained. Moreover, the fourth 
purpose is to offer the semiconductor fabrication machines and equipment using the light equipment 
with which are satisfied of the first purpose. The 5th purpose is further again to offer the semi- 
conductor manufacture approach using the light equipment with which are satisfied of the first purpose. 
[0014] 

[Means for Solving the Problem] In order to^make said -first purpose attain^ the configuration of the light 

equipment concerning this invention is characterized by providing the high-pressure discharge lamp 
which has a metal and metallic compounds in tubing, the source of good transformation which makes the 
supply voltage to this lamp adjustable, and a temperature^control means to adjust the condensed 
mercury temperature of this lamp. 

[0015] In order to make said second purpose attain, the configuration of the modulated light approach 
concerning this invention adjusts the lamp condensed mercury temperature concerned with a 
temperature-control means, and is characterized by controlling the quantity of light energy from the 
lamp concerned while making a supply voltage adjustable from a power source to the lamp concerned at 



-5- 



the high-pressure discharge lamp which has a metal and metallic compounds in tubing. 
[0016] In order to make said third purpose attain, in the light equipment of one of the above, the 
configuration of the light equipment concerning this invention makes [ two or more ] said high-pressure 
discharge lamp, confronts the high-pressure discharge lamp concerned with two or more semi- 
conductor substrates, respectively, and is characterized by constituting so that said semi-conductor 
substrate may be heated, respectively with the quantity of light energy from said two or more lamps, 
[0017] Moreover, in the above-mentioned modulated light approach, said high-pressure discharge lamp 
is made [ two or more ], and the high-pressure discharge lamp concerned is confronted with two or 
more semi-conductor substrates, respectively, and it is characterized by controlling the quantity of light 
energy from said two or more lamps, respectively. 

[0018] In order to make said fourth purpose attain, the configuration of the semiconductor fabrication 
machines and equipment concerning this invention is equipped with the reactor which contains a wafer, 
a gas supply means to supply reactant material gas to said reactor, and a heating means to heat said 
wafer, and is characterized by using the light equipment of claim 1 thru/or either of 3 as said heating 
means in the semiconductor fabrication machines and equipment which make a predetermined thin film 
form on said wafer. 

[001 9] In order to make said fifth purpose attain, the configuration of the semi-conductor manufacture 
approach concerning this invention supplies reactant material gas from a gas supply means at the wafer 
in a reactor, are claim 1 thru/or the quantity of light energy from one light equipment of 3, carries out 
exposure heating of said wafer, and is characterized by producing a predetermined film formation 
reaction on said wafer. 
[0020] 

[Function] Each above-mentioned technical means is as follows. Modulated light responsibility can be 
raised without making said high-pressure discharge lamp go out by controlling a supply voltage by the 
source of good transformation, and controlling the temperature of a lamp tube wall from the outside, 
since it has the high-pressure discharge lamp which has a metal and metallic compounds in tubing, the 
source of good transformation which makes the supply voltage to this lamp adjustable, and a means to 
cool or heat said lamp tube wall according to claims 1 and 2 and the configuration of invention of four. If 
it explains in more detail, while carrying out lighting initiation of the lamp, by making a supply voltage . 
increase, heating the lamp itself, and raising the temperature of a lamp tube wall, the evaporation rate of 
the metal or metallic, epmpounds which is enclosure objects can be: raised, a.tinie delay until said . 
enclosure object evaporates completely can be compressed sharply, and the rated quantity of. light can 
be obtained quickly. Furthermore, when reducing the supply voltage to a lamp, and the temperature, of a 
tube wall when carrying out extinction of the lamp, and making a lamp ****, by raising the supply voltage 
to a lamp, and the temperature of a lamp tube wall, a duration until it reaches to the steady state of the 
set-up quantity of light can be shortened, and the responsibility of light control can be raised 
[0021] Moreover, according to claim 3 and the configuration of invention of five, it sets to heating of a 
semi-conductor substrate. The source of good transformation which supplies the good transformation 
force to the above-mentioned lamp, and two or more light sources equipped with a means to make the 
above-mentioned lamp tube wall cool or heat Two or more semi-conductor substrates are confronted, it 

uses as heating energy, the temperature-control nature of a substrate is raised, and the -same - - ~ . 

throughput as the conventional heat treatment process which carries out batch processing is obtained 
also in the sheet treatment process of a substrate. Since a semi-conductor substrate is heated further 
again using light equipment and the modulated light approach which the quantity of light responsibility at 
the time of the early stages of lighting and modulated light raised according to claim 6 and the 
configuration of invention of seven and said substrate can be heated quickly and efficiently to desired 
temperature, variation can be abolished to the thickness and membraneous quality of a metal membrane 
which made membranes form. 
[0022] 
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[Example] Hereafter, the example of this invention is explained with reference to drawing 1 thru/or 
drawing 7 . The sectional view of the CVD system using the light equipment which drawing 1 requires for 
one example of this invention, and drawing 2 are A- A' sectional views of a light source unit used for 
drawing 1 . Since a CVD reactor is well-known equipment and the description of this invention is in light 
equipment as shown in drawing 1 , explanation of said CVD reactor is given simple and said light 
equipment is explained to a detail, drawing 1 — setting — 100 — for a semi-conductor substrate and 
103, as for a light source lamp and 105, a light source unit and 104 are [ a CVD reactor and 101 / a gas 
shower and 102 / the reflecting mirror of a lamp house wall, the reflecting mirror with which warm air or 
cold blast was formed in the source of supply-voltage good transformation of light equipment and 108 
by the injection nozzle, and 109 was prepared / 106 / for a light transmission aperture and 107 in the 
light source lamp tube wall, and 110] lamp houses. 

[0023] the CVD gas which the CVD reactor 100 contained the semi-conductor substrate 102 to that 
interior, and was introduced from the up entry only near this semi-conductor substrate 102 as shown in 
drawing 1 — the gas shower 101 — minding — ** — homogeneity — and it comes to localize. The 
exhaust port which discharges the exhaust gas discharged at the time of membrane formation is 
established in the method of both sides of said CVD reactor 100, 

[0024] As shown in drawing 1 and 2, the lamp house 110 of an annular said alignment-like mold is 
installed inside the light source unit 103; and in order that two or more light source lamps 104 may 
acquire the homogeneity of the temperature distribution in the semi-conductor substrate 2 at the pars 
basilaris ossis occipitalis of said lamp house 1 10, according to this cardiac annular mold of a lamp house 
110, it is arranged on the concentric circle. Moreover, the wiall of said lamp house 110 serves as the 
3|c^a|c:fc9|c3|c reflecting mirror 105 in order to reflect the light of the light source lamp 104 in said semi- 
conductor substrate 102, and the emission center of the light source lamp 104 concerned makes it 
located in the focus. Thus, the light irradiated from the constituted light source lamp 104 heats said 
semi-conductor substrate 102 through the light transmission aperture 106 made from the quartz for 
holding the internal airtightness of a reactor 100. In addition, in order that said semi-conductor 
substrate 102 may prevent oxidizing by the exposure light from the light source lamp 104, inactive purge 
gas is introduced. 

[0025] Moreover, warm air or cold blast is injected directly into said light source lamp 104, and the 
injection nozzle 108 which controls the condensed mercury temperature compulsorily is symmetrically 
formed in the location of the both sides of the wall of the lamp house 110 which sandwiches the light 
source lamp. 104 concerned to the light source light source lamp. 104;' respectively.. Starting of the light 
source unit 103 is performed by required power being supplied by the source 107 of supply-voltage good 
transformation so that the light source lamp 104 can be turned on to. stability and the modulated light 
control may be attained. 

[0026] The light source lamp 104 is equipped with the reflecting mirror 109 vapor-deposited by the tube 
wall of said light source lamp 104, in order to have the luminescence wavelength suitable for the 
absorption region of Si which constitutes the semi-conductor substrate 102 unlike the halogen lamp 
used from the former, to use the high-pressure discharge lamp containing a metal and metallic 
compounds, such as a metal halide lamp with high luminous efficiency, or a high-pressure sodium lamp, 
~ and to heat the light source lamp 104 concerned by the exposure light of the light source lamp 104 
concerned. Thus, by constituting, improvement in the quantity of light responsibility at the time of the 
above-mentioned early stages of lighting and modulated light is aimed at by the power to the light 
source lamp 104 being adjusted by the source 107 of supply-voltage good. transformation, and injecting 
warm air or cold blast from said injection nozzle 108 to the light source lamp 104, controlling condensed 
mercury temperature compulsorily, and controlling the discharge compulsorily from an outside. 
[0027] The function of this example is explained. First, the engine-performance comparison with the 
conventional technique and this example to the quantity of light responsibility of a lamp simple 
substance is explained. Drawing 3 is the sketch explanatory view of the light equipment concerning one 
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example of this invention. In drawing 3 , the light equipment of this example is picked out from the CVD 
system of the example of drawing 1 , and is shown. As shown in drawing 3 , for the lamp power source 
for [ 200 ] discharge in a metal halide lamp (henceforth a lamp in this explanation), and 201, and 202. as 
for a flow regulator and 204, an air-temperature controller and 203 are [ an injection nozzle and 205 ] 
reflecting mirrors because of lamp tube wall heating. 

[0028] As shown in drawing 3 , the lamp 200 is turned on in the source 201 of good transformation, and 
the power source 201 concerned is a square wave lighting method in order to avoid the acoustical 
resonance phenomenon which makes discharge of said lamp 200 unstable. In order to make said lamp 
200 very thing cool or warm, it has the nozzle 204 for making the lamp 200 concerned inject warm air or 
cold blast, the air-temperature controller 202 which adjusts the temperature of said warm air or cold 
blast, the flow regulator 203 which adjusts the flow rate of said warm air or cold blast, and the reflecting 
mirror 205 prepared in the tube wall of the lamp 200 concerned for heating lamp 200 self by the 
exposure light of the lamp 200 concerned. By work of these each part material, the operating 
temperature can be compulsorily changed at the time of lighting of a lamp 200. 

[0029] First, the modulated light characterization when not using the device in which lamp 200 the very 
thing is made to cool or heat is explained. When modulating the light, lamp power was proportionally 
changed-like to time amount, and aging of the quantity of light was measured. The measured result is 
explained with reference to drawing 4 . Drawing 4 is a modulated light characteristic ray Fig. when not 
performing temperature control of a light source lamp. When lamp power will be reduced if time amount 
is taken along an axis of abscissa and the quantity of light is taken along an axis of ordinate as drawing 4 
shows, the modulated light minimum of a lamp 200 is 30% of the. full power quantity of light, and 30% or 
less is the so-called going^out generating area. In order not to generate said going out, 100% - 30% of 
extinction of the full power quantity of light takes 30 seconds or more (2.3% of control rates, and below 
sec). If said extinction rate is made quicker than 30 seconds, the so-called going out will occur and 
quench. 

[0030] On the other hand, the modulated light property at the time of using the device in which the lamp 
itself is made to cool or heat is explained. A quantity of light responsibility diagram and drawing 6 are a 
modulated light characteristic ray Fig. at the time of performing temperature control of a light source 
lamp. [ as opposed to power change of a light source lamp in drawing 5 ] In drawing 5 , an axis of 
abscissa shows time amount, the axis of ordinate shows lamp power, and a quantity of light change 
curve in case 300 does not perform lamp power and 301 does not perform temperature control of the 
lamp itself, and 302 are the quantity of light change curves in the case of performing temperature ^ 
control of the lamp itself. When changing power, with the . quantity of light change curve 301, 20 seconds 
is taken for a lamp to result in a steady state to a transition duration from 10 seconds, so that it may 
illustrate. 

[0031] With the quantity of light change curve 302, by heating lamp 200 the very thing at the same time 
it carries out lighting initiation of the lamp 200, raising the temperature of a lamp tube wall, and raising 
the evaporation rate of the metal or metallic compounds which is enclosure objects shows becoming, 
quick about the rated quantity of light so that it may illustrate. Furthermore, the responsibility of the 
quantity of light can be raised by making s supply-voltage increase, when a supply voltage is reduced 

when carrying out extinction of the lamp 200, lamp condensed -mercury- temperature is lowered 

synchronizing with it and a lamp 200 is made to ****, and raising lamp condensed mercury temperature 
synchronizing with it. Furthermore, when the' quantity of light change curve 301 and the quantity of light 
change curve 302 of illustration are compared, in this example, the stable time of concentration of the 
latter quantity of light is 1/4 [ of the former ] of that. 

[0032] [ when not cooling a lamp tube wall like the above-mentioned ] By cooling a lamp tube wall at the 
same time it will reduce power so that it may illustrate if time amount is taken along an axis of abscissa 
and the quantity of light is taken along an axis of ordinate in drawing 6 to having been 2.3% of control 
rates, and below sec Although it is made to change from 70% to 30% of the full power quantity of light, 
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7sec(s), i.e., 10% of control rates and sec. are obtained, and quick modulated light control can be 
performed. Furthermore, by lowering lamp condensed mercury temperature, the vapor pressure: of the 
metal halogenide used as a luminescence medium can make it able to fall further. and can extend a 
modulated light minimum to 6%. ' * 

[0033] By applying the light equipment concerning one example of above-mentioned this invention to a 
CVD system explains the result of having performed light control. Drawing 7 is the diagram showing the 
substrate temperature control and the quantity of light control characteristic in a CVD system of an 
example of drawing 1 . Like illustration, according to this example, the quantity of light responsibility of 
the light source also improved to 10% of control rates, and sec, the time amount taken to carry out the 
temperature up of the substrate to 800 degrees C was able to be set to 40sec(s), even processing of a 
substrate and conveyance were able to be included, it was able to be set to'300sec(sX and the 
throughput required of a process was able to be obtained. Moreover, the damage tc equipment was also 
can also be reduced by extending the modulated light minimum of the light source to 6%. Furthermore, 
compared with the halogen lamp used: conventionally, the energy which carries out supply close to a' 
lamp has been reduced to one half byrhaving the luminescence wavelength suitable for Si absorption 
region, and using the light source with high luminous efficiency. 

[0034] Above, in the above-mentioned example, although the example which applied the light equipment 
of this invention to substrate heating in a semi-conductor manufacture process was explained to the: 
detail It is not whatis limited to this. This light equipment As local objects for lighting, such as the 
outdoors and interior lighting or a microscope, and an endoscope, or light equipment of the black light to 
which photochemical reaction by optical exposure is carried out, when [ all ] the responsibility of the 
quantity of light at the time of the early stages of lighting and modulated light is requiredi it can apply 
and remarkable effectiveness is done so. \ 
[0035] 

[Effect of the Invention] As explained to the detail above, according to the configuration of this 
invention, the time delay at the time of the lighting early stages of a high-pressure discharge lamp can 
be reduced in the first place, and it can be provided with the light equipment which can modulate broadly 
and quickly the light of obtaining the quantity of light of rating in an instant, and a. high-pressure 
discharge lamp. The second can be provided with the modulated light approach which fluctuates broadly 
and quickly the quantity of light of high-pressure discharge lamp light equipment.. If the. second is 
explained in more detail for a start [ above-mentioned ], since it has a means to cool or heat ;a lamp 
tube wall, a good transformation force supply power source and near the high-pressure. discharge.lamp 
which has a metal or metallic compounds in tubing. It is effective in raising the responsibility of the 
quantity of light at the time of the early stages of lighting, and modulated light by controlling the 
discharge condition of a lamp more compulsorily than an outside by making an electric power supply 
adjustable according to the condition of a lamp, and cooling or heating a lamp tuberwalL Moreover, the 
light equipment heated quickly and efficiently to desired temperature and the modulated light approach 
can be offered so that the same throughput as the batch heat treatment process of processing many 
conventional substrates at once also in the sheet treatment process of a substrate in substrate heating 
of a semi-conductor heat treatment process to the third may be obtained. Moreover, the semiconductor 
fabrication machines and equipment using the light equipment which -is satisfied with- the fourth of the 
first purpose can be offered. The semi-conductor manufacture approach using the light equipment which 
is satisfied with the 5th of the first purpose can be offered further again. That is, when the fourth and 
the 5th are explained in more detail, in a semi-conductor substrate treatment process, it has the ' 
wavelength which suited the absorption region of Si, and luminous efficiency is high and there are the 
temperature control nature of a substrate and effectiveness of efficient heating of a substrate by using 
the source equipment of a lamp light excellent in the controllability. 
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* NOTICES * 

JPO and NCIPI are not responsible for any * . • 

damages caused by the use of this translation.: 

1. This document has been translated by computer. So the translation may not reflect the. original . 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the CVD system using the light equipment concerning one 
example of this, invention. 

[Drawing 2] It is the A-A' sectional view of a light source unit used for drawing 1 . 

[Drawing 3] It is the sketch explanatory view of the light equiprhent concerning one example of this . 

invention. 

[Drawing 4] It is a modulated light characteristic ray Fig. when not performing temperature control of a 
light source lamp. 

[Drawing. 5] It is a quantity of light responsibility diagram to power change of a light source lamp. 
[Drawing 6] It is a modulated light characteristic ray Fig. at the time of performing temperature control 
of a light source lamp. 

[Drawing 7] It is the diagram showing the substrate temperature control and the quantity of light control 
characteristic in a CVD system of drawing 1 . 
[Description of Notations] 
100 — CVD reactor 
101 Shower 

1 02 — Semi-conductor substrate 

103 — Light source.unit 

104 — Light source 

105 — Reflecting mirror . ... 

106 .- — Light transmission aperture - - > . v. ; . - : 
107. -T^ Source for the light sources of supply-voltage, good transformation . 
108 — - Air-injection nozzle 

109 — : Reflecting mirror for lamp tube wall heating . . 

110 — Lamp house 

200 Metal halide lamp . 

201 — Lamp power source 

202 — Air-temperature controller 

203 — Flow regulator 

204 — Nozzle 

.205~--^Reflecting mirror for lamp tube wall heating - - - ^ ...^ ... 

300 — Lamp power 

301 — The quantity of light when not performing temperature control of the lamp itself 

302 — The quantity of light at the time of performing temperature control . of the lamp itself 
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